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Introduction
Studies on island herpetological fauna are relevant since there is a significant human impact on these threatened environments, mainly by mismanagement of natural resources and predatory tourism. Few islands are unaltered by human action, and often anthropogenic alterations have taken place on a scale even greater than in most continental systems ( Vitousek et al. 1995) .
The coastal area of the State of São Paulo (SSP), southeastern Brazil, encompasses 106 islands isolated from the mainland by distances which vary from a few meters up to 38 km (Ângelo 1989) , with a wide range of anthropogenic alterations.
As commented by Ângelo (1989) , less than 10% of the insular environment in SSP has some official environmental protection. In fact, the relatively low representation of island species in the lists of threatened and endangered species around the world is emblematic (Vitousek et al. 1995) . In Brazil, snake inventories on this set of coastal islands has still not been addressed, except for some studies made on a relatively small number of coastal islands of SSP (Ihering 1897; Amaral 1921; Luederwaldt 1923; Hoge 1950; Mertens 1955; Hoge et al. 1959; Müller 1968; Vanzolini 1973; Duarte et al. 1995 , Marques et al. 2002 Centeno 2003; Cicchi 2004 ) which addressed specific biological aspects rather than snake inventories. As in Rodrigues (2005) , except for the Crocodylia, the richness of the Brazilian reptile fauna is still underestimated because of insufficient inventories and too few taxonomists. The study of these insular faunas, comparing the fauna among themselves and with those from the adjacent mainland must, therefore, afford insight into several evolutionary mechanisms that have determined the formation of complex tropical biota (Vanzolini 1973) . This study presents a first general approach for snakes living on coastal islands of Sao Paulo, based on fieldwork on nine different islands of SSP in Brazil and the lists of vouchered specimens of snake species from eighteen islands in the main herpetological collections of Brazilian Institutions. The fragility of insular snake fauna needs more attention for environmental conservation.
Material and Methods
Our inventory of the snakes inhabiting coastal islands of the SSP (between the latitudes 23° 20' S to 25° 15' and longitudes 44° 45' W to 48° 00', Figure 1 Figure 2. The graph presents monthly average rainfall and temperature (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) in extreme sites of the study area: north -Ubatuba and south -Cananéia. Ru: rainfall in Ubatuba, Rc: rainfall in Cananéia, Tu: temperature in Ubatuba, Tc: temperature in Cananéia. Modified from Marques et al. 2000 .
Figura 2. O gráfico apresenta a média mensal de temperatura e precipitação (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (Figures 3-9 ). Snake specimens were also donated by island inhabitants. Relative abundance categories (RAC) were used for species rarity: Common: occurrence on more than five islands; Infrequent: occurrence on four distinct islands and Rare: occurrence on three or less islands. The RAC for snake species were compared with data from the SSP Atlantic Forest mainland available in the literature. Supplementary information on species occurrence on the islands was provided by experienced herpetologists.
Results
With the combined information obtained in the literature, specimens housed in Institutional collections and from field collections by the authors of the present study, a total of 36 species was recorded for the eighteen studied islands: one Boidae, 30 Colubridae, one Elapidae and four Viperidae ( correlation, (r = 0.72; p = 0.007; n =18). Data on distances from the continent and snake species richness ( Figure 42 ) showed a negative correlation, (r = -0.39; p = 0.1; n =18).
From the total of snake species with voucher specimens deposited in institutional collections, 44.4%were considered rare, 25.0%
were considered infrequent and 30.6% were considered common. The fragility of insular snake fauna needs greater attention for environmental conservation, since 52.0% of snake species preys on amphibians, highlighting the importance of forest conservation. (Table 3) . Frequency of snake species in the SSP islands is shown in Field trips, number of collection, and sampling effort are shown in Table 4 . The islands which had a greater sampling effort were Queimada Grande Island (2,260 total hours/sampling effort), with the number of collectors in the crew varying from one to thirteen per trip; Anchieta Island (1,870 total hours/sampling effort), with one to nine collectors and Cardoso Island (1,516 total hours/sampling effort), with one to six collectors. There was a small positive correlation among sampling effort and the number of new records per island (r = 0.30; p = 0.36; n = 11), (Figure 44 ). 
Discussion
In fact, the SSP coast was one of the gateways to continental explorations since the beginning of the 15 th century (Dean 1996) . Deforestation and fire are commonplace on several islands both for occupation and survival by local population, including natives (Olmos et al. 2004) or due to an economy based on tourism. An associated tenet for conservation on both the SSP and several Brazilian coastal islands was the dependence on the unchanging mind set of the owner whether favorable or unfavorable for conservation of the native veg- Marques et al., 2001; Marques & Sazima, 2003. etation. Probably the only exception is where snake fauna extinction is definitive (e.g., Monte de Trigo Island) and where several wild carnivore predators were deliberately introduced and probably caused extinction of some representative species (e.g., Anchieta Island). Studies of global extinctions of reptiles during the last 10,000 years demonstrate two clear patterns: the majority of extinctions occurred on islands and usually are associated with anthropic disturbances (Case et al. 1992) . Whittaker (1998) presents four main problems resulting in island species being threatened by human action. The first is direct predation which in Table 2 corresponds to threat category F and G. The second threat is the introduction of non-native species; categories B and D. The third is contact with new diseases and parasites of exotic species ( for example, the gekkonid lizard Hemidactylus mabouia) which is widely distributed along the coast and is a host for some protozoarians (Lainson & Paperna 1999) , helminths (Anjos et al. 2005 ) and mites (Rivera et al. 2003) (category E). There are cases of parasite transport from reptiles to the islands (Goldberg & Bursey 2000; Rocha & Vrcibradic 2003) . And finally there is the loss or degradation of habitat corresponding to categories A, C, D of Table 2 . Corke (1987) documented the local extinction of Clelia clelia and Liophis ornatus in the Lesser Antilles.
As expected from the classical theory of island biogeography (MacArthur & Wilson 1967) , coastal islands of São Paulo State with a larger area tend to have a larger number of species. However, the data showed that the number of snake species decreased significantly with the distance of the island from mainland.
Thirteen species of snakes given as new records were sampled during the exiguous period, eventhough the capture effort has not been homogeneous for eleven of the field surveyed islands. Many other snake species are likely to exist and our findings should be considered preliminary, since during the brief fieldwork period we vouchered a specimen of Bothrops jararacussu from Bom Abrigo Island in the IBSP collection forty three years after the last specimen was recorded. Five of the six more common species of the eighteen islands had a wide range of distribution on the continent also. At the present time two insular species are endemic and threatened, Bothrops alcatraz (Marques et al. 2002) and Bothrops insularis (Duarte et al. 1995 ).
An interesting disjunct distribution occurs for Dipsas albifrons which is present on Alcatrazes, São Sebastião and Queimada Grande Island. The known distribution of D. albifrons includes a large gap along most of the continental portion of the State of São Paulo. Considering that São Paulo State has one of the largest populations in Brazil and that the Instituto Butantan has been receiving constant from São Paulo for more than a hundred years, it is likely that the disjunct distribution is not an artifact of poor sampling (Passos et al. 2005) . Porto & Fernandes (1996) found the same pattern for Dipsas neivai, and suggested that natural events that caused regional extinctions, were caused by transgression of the sea level in the Quaternary (cf. Müller 1969; Vanzolini 1973 (Soares et al. 1987) . Two voucher specimens of Boa constrictor from Santos (São Vicente Island) (IBSP 8.641 and 17.428) in 1934 and 1958 respectively, were excluded because they were collected in the neighborhood of the largest harbor of South America and passive transportation must be considered.
The integrity and preservation of SSP island herpetofauna is limited since, with few exceptions (e.g., Queimada Grande and Alcatrazes Islands), many of these island environments are under uncontrolled human occupation and few of them are under legal protection (see Table 2 ). A striking appeal for SSP island preservation is the fact that 52% of the voucher specimens of snake species inhabiting these islands preys on amphibians that are sensitive to environmental disturbance.
